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Abstract
A triphenylamine substituted with a dicyanomethyl radical (1a·) 
makes a weak covalent bond called a dynamic covalent bond, which 
can form reversibly and dissociate. Therefore, 1a· exists in chemical 
equilibrium between the monomeric and dimeric forms (1a2). 1a· with 
an unpaired electron is a paramagnetic species that exhibits a bright 
color due to the strong electronic absorption band in the visible re-
gion. Its optical and magnetic characteristics have been reported to de-
pend strongly on the temperature of 1a· solution. In the present study, 
we synthesized two radicals of 1b· and 2·, and traced their dynamic 
changes in optical and magnetic properties in order to reveal the ef-
fect of the substituents on the equilibrium (Figure 1). According to 
quantum chemical calculations concerning the electronic structures of 
the radicals, the central covalent bond in 1b2 was dissociative com-
pared with those in 1a2, and 22 is less dissociative compared with 1a2. 
The structures of 1b2 and 22 were determined by single crystal X-ray 
structure analysis, and the dissociation equilibria of 1b· and 2· were 









が結合 - 解離平衡に及ぼす影響を調べるため，1a· に 2 つのメ
チル基を導入した分子 1b· を合成し動的性質を検証した．1a·
および 1b· の電子状態について量子化学計算をおこなったとこ
ろ，1b2 が 1a2 より解離しやすいことが示唆された．単結晶 X
線解析によって 1b2 の構造を明らかにし，UV-Vis-NIR 吸収ス
ペクトル測定，電子スピン共鳴（ESR）を用いて 1b2 の解離平











Fig. 1. a) Structures of 1 and 2 in a radical or a dimer form. b) Temperature dependent absorption spectra of 1b in toluene (2 × 10-5 M) from 293 to 363 K.
